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(54) SEMICONDUCTOR CHIP MOUNTING METHOD, SEMICONDUCTOR, AND MANUFACTURE 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a semiconductor 
device to be enhanced in mounting density and to 
operate at a high speed and high frequencies, without 
deteriorating its characteristics. 

SOLUTION: When a semiconductor chip 20 is mounted 
on a wiring board 30 facing downward, a sacrificial layer 
which is capable of disappearing and provided on a wiring 
board 30, confronting a circuit surface 21 of the 
semiconductor chip 20, the sacrificial layer is made to 
disappear after the semiconductor chip 20 is mounted 
on the wiring board 30, and a cavity 41 is formed 
between the wiring board 30 and the circuit surface 21 
of the semiconductor chip 20. The cavity 41 is formed 
as was described, by which the semiconductor chip 20 is 
capable of operating at a high speed and high 
frequencies, without incurring increase in capacity or a 
propagation mode change in surface acoustic waves due 
to a sealing member which coats the semiconductor chip 
20. 
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[#lrif*<£>@H] 

[8**41] wzmmm±i^m#3-v7*y~-x? 

tfJ!SgEi8SS«±tr iiilE^t*^ y :/£ Jig! Lfc <£>*>MIE 
f- y ■7<nn&35fc> 

[Ht*^2] WIE^ttJitt, *P^S{r J: o T#fl¥# 10 
l iBttro^fl^ y -fay&mijW.o 

[ssjfc« 4 ] tuiEia^«±(rstrfs^*^ y y&m 

§1*4 1 IE*© y 

5 ] t5IEiaMS«-h^SiIIE^fls:^ y ^SrH 
iLTll ro8MgT? = — t#tr x s-t'-c 

5> t fflreEiMi&Kco^ifttt^ y ymmm k tt*fc 

-rsnt #*s i i2«co^^ y rrosgjs, 

[§S#3S6] MfE^3<0#rJ!g*£:7^7 — fc#ffc£-fr 30 
£#® k-rzm#m 5 K«©iNHfc^ y 7(D^ 

S i: »ffepT« tzmm Srtt It 5 1 <r> k L , 
^-iSTftf/lgT-s— 7V y^U 

SWBifc^* < tfci JBSk±<Dmm&fcl£-i-5 tmz 40 
ffi?a«M£JI * £ * 5 fc <D k L . 

[ts*«8] striE^astt, anisic ,to-t#«?# 

7 lEigc© ©Kjftfcft, 50 
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[§f**Ild.] iaiSS«±iC7^^-^i?'r>^T-| 

[»**ii i] m&mit&gttti. $s 1 omm t&m 1 

©tfMgro^MJWctefii- 5^2 $ tT-T , 

* i o ttm<D*m#mw.o 

l 2 ] *VH*? y ^±B:»B«iitr# 

maz^m-ft?- *zfk mrnrnmm k <o m \z u&mn »t 

[000 1 ] 

[?6W«)*t5S«^IF] roo%BJ(±^*ff^y^H 
[0 0 0 2] 

^mmm^m.^-'r ^fA^ms-v— ^^musm-. inte 

grated Services Digital Network) SjSV n {1 ayf =l 
[0 0 0 3] rcDi 9*!sl^^n y^SrmS§J-^-r5 

(MCMiMulti-chip-module)-^^ U y y 7°||^^fi9-< 
[0 0 0 4] ^J^lfi, 7y^f5r7T8ili, 

y ycD(Hl8S®tr^:it b^tv^tS (^y K) ±(r, (4 

7'k%ii&-tz>mmmmMkZ:mj0i-rz,h(DX'hz> o z.<o 

fcto, 7^t*y7^ ^^(Wire bonding) fe^W^&l- 
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[0005] H8», *m»9-y*7i i ozmmmfoi 
2 01Z-7V y v -rmm Lfcsesfe^iisa&K i o o£ 

120tltfl tf? x 9 4 % Ym 

[0 0 0 6] ^m^y^i l o^EJggffiMtt, MxJi 
Tjv* ^>>atv^> Kl l 1 timj&&*iZ> h&\^ Z(D 

JBaMK&T&JSfcSixT, BLM(Ball Limiting Metal) Jf 

1 1 2*SR*tbiX"C*3 9, rcOB LMi 1 1 2 
im^l^^^T^v^i l 3#»j«$ix5o * 
jo, B LMf 112^ /<>^1 1 3<D/<y Kl 1 1^ 

-f) iS^Ja-hSns, 

[0 0 0 7] r.rx\ E*fc«Ki 2 oil^Wfr^-y^ 

2 o<aj^£<DE*SUIi«tei 2 i_bJcfi:fi-r5 Six 

5. t<D^ E«*a«i 2 0il:»f>^l 1 0^5 

Miiu^^ox^y/i i 3 twMmw&i 2 ia* 

tt/uf£«J»Six5o 
[0 0 0 8] 1 0«:E***«1 2 

fc^-y-fl 1 0^*itbfcffc^J:o-C***^y^l 1 
0^B»S«1 2 0^«U»3RS:*-r5 o ZV>1tlb* ^ 30 

ftf^no -^Ej»*« 120 <a!RUI£i^#rt*«tt § 
i^oxt, :/i io-e«4LtIl:i 

»fp, »±tf7K5>^j»*«^fe4 t *#:^!x^'l l 0(D 

0tfS3&K£*VC^5 o 
[0 0 0 9] 

fc*i-J: 5fc, ^ft^^i i o £EjRS«i 20i 
OMRfclUMMIB 1 3 0£3S«-t-5£. if»#fy^ 40 

5Ci*"et4<4oTLS5o Wfc, MMIC(Monol 
ithic Microwave Integrated Circuit) -^rij3if -Y 
;H C#£>-^^n* h y >y^ P (Microstrip)MK J ^='-7 P 
Ui- (Coplanor) jRS&Sw *3V 11. *6»tt»Jlg-e«toiX 5 
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Ct-I^ ^ft'lHlBa5^^SixTV^Si(Bi*#^>f^ 

[0 0 10] 1 OOEUgSICJg/ft 

Sftfctff»*K7yy^#Ttt, ^ajff^y^i 1 o 

cD@Bffi^J|i6iBk*t«fll l 3 0Tlbti5*ia 5 h 

tt^pjS (SAW: Surface Acoustic Wave) 7 4 s^f ^Wtfa 
LTLt 5o 

[0 0 1 l] ^-T% r^JSWTIi, *H4*«IW[S*rJH< 

[0 0 12] 

IMW±offiBk:ffi^|g^mU<:Rtt, E*SS«-L 

[0 0 13] Sfc, ¥**£«<&«J6*ifctt, tt*<0±£ 

f^tt^tcoi: L, g6jBflttii:«ftE«ltt*d$R^6>Jxfc* 

«^<tt««-H!P»SrR*tT^|jB«ttJiJr^*< IS 
«Ji^Ellfc»«r5i:#te«fMfe}|«*S*5t©4: 

!)x/^ Sr**0 > ^i^^f ijf ^> t^T* 

[ooi4] ¥ig#:$!«fi, mmmm±.^y^~ 

[0 0 15] Sfc, ^Ifff^ll:^ 
[0 0 16] rro^BJlC^V^Ttt. iai»S*g±tr^ig^ 
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5 0 z<D£i\zmtttm&£ftitmm&tiL±\z¥.mt* 

#^y^IBIKffi|IDKffllWB*s»rtSn5. Sfc* Eft 
[0 0 17] Sfc, **^¥**^y^;^f"J*ix5W 

[0018] 

ov^"CHS:#B8bft*sb»»tttM"t-5o Hilt 
[0 0 19] *»#f?ry2 0^*l»**-T-35S»J«*iX 

ffi^Affl^Srff 5fc*l^y K2 2«SJx5 e - 

<D/<y K2 2±^ttBLM(Ball Limiting Metal) Jf 2 
3«J*$tl5^*i:, BLMl2 3±l:il iftMjfttt 
A/«*SrfflV^T^>'7 F 2 4^^;$Jx^ 0 BLM12 3 
fi, ^yy2 4^5/ K2 2— (OteSffilRSrWlh-rifc 

A, ^#^JR^JKS2rarSbTBLM*2 3^^c$ 
[0 0 2 0] ^/f BHUftg® 3 0 It 7VW$-*\ A^-f 

sn-c*tf;Six5o #Siai6ftS« 3 0 v-y^ 

[0021] r O^SE«ISiK 3 0 <7>— # Officii, ^ 
0^M^HTl^/^y2 4 fc^JS-T^) 

Wl^o ftas, #@ga^S«3 0<Dy^ K3 1 



[0 0 2 2] ^iftf ^/7 P 2 0^y7 P 2 4^i 

4 OIL ^^^^2 0&»22*<R*>fe*WrU 

-y ^EJ»«? «: fiMi" 5 t> <D "C *> 

[0023] ::t\ ^^^2 ocotEisSffi2 i t 

10 . #JflEi»S«3 0 60^>-K^®3 2 fc^W^lt $tlt 

»*SixSo n^aeu4itt, MMiiaot^ 

#*i-3tt1Sk fl»Jx_ti#H<E> TThe Electro 
chemical Society. IncJ %%1<D 

TElectrochemical and Soli 
d — State Letter voll, Nol, July 1998J 
"C^^JXfc Ta i r — G aps for Electr 

ica 1 Interconnect ionsj (Djjfe 
•efflV^JlTV^PNB (polynorborneneh- fcSVMijg 

#SBBj|ftS«3 0^>7^KW3 2«^¥ 
*ff^y^2 0cDH]g§ffi2 1 i:»|Pli-5ffi1tK**U-C 
BMbS*5 0 -ttf>& % £J\lhgI5*t4 0l:iot3- r w ^ 

[0 0 2 4] r<D£5^ ^JiE«2&K3 Oifc^y y 
^ y ^Hg $ ttfc^fls:^ 5//2 0 SrWiLSW 4 0 t? 

30 B2 1 <h^®MB^S«3 0O7^KW3 2 fcOBBK: 

gMtAU 1 ^Kttbn5£>T\ ^»flc^y^2 
S2 l»c»jftSftTV^a*^E**>5VM4#WBI** 
Str»*SJxTV^5* ; f-<Pi:#ih«B*t4 0 t^»tt^B5 
ih^^i^p ZCDtztb, **ft^y7 p 2 0^lilteI2lo 

tt*ffi*7^yW#*K»^5 7^y^»tt»Mt, MM I 

[0 0 2 5] ^tr, »3t*&^ov^-CEa2Srffl^TttW 
-T^o 112 Atr^-TJ; *»ftfy7 F 2 0OEIBI 

2 1 ^^SJxfc^y K2 2±tc:(l x / $/ arffi^JS^jSfe 
§CJ:oTB LMl 2 3 Sr^j5g:-t-^ 0 

[0 0 2 6] ^(OS, ESS® 2 1 {r^^ h hm* 
J^J^bfc^ib, BLMI2 3 0&f (^)7t hU'^ M 

atrioTSttS^^TtB LMI2 3 Jii^ti. *y*W;h 
5V^I«fi6«KJ:oTliiBjftf4^ifc»*t5. - 
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£~&2>^kX\ m 2 Btd^i-ct 5 BLMl2 3±iI ( 

[0027] iEi§gs>& 3 o o— Jj<dwizy±, m 2 c 
5fit«J-^>- K3 1 ^Mffc-tztm^, 7yK3io& 

K3 l±JdNU5ili-5o -co# 0 B B JlAyyc^TOJ^^c^S 

ia^s«3 osrgf^iaft"e*n«rt-5w 9^ 

ffotDMlZ «t ot»)IW«t 5PNB 5 o ? 

[0 0 2 8] #SEi|»*S3 0<D9^K3 

<Dh. H2DI^*'f-J:5^4 £ *#^y^2 OBSESS 2 
1 k^JiElfcWES 0O9^K»J«B5 3 2 

^2 0 60gff^<D/<^^2 4 ^tft^ S «t 9 lw&e&:*6 
[0 0 2 9] ^ecom, *«ftf-y^2 0 £r#gEi»»g 

3 0i:ift^^(:Mt5o r. iSiH^ttA/ 
f£T^j&£;ft/0^^:/^2 4tt*iMUftv-^*fc5^ 
K3 l±.^* B a a^AyfcT^^S^fc^y =>- hAtt«Bt 

i 5 KM****' ^7 P 2 0^^K2 2i #SEiKi&tR 3 
0co^^K3 1 trSi«lt5It«s-e#5o rc^«t9^b 

[0 0 3 0] i2Fl^ti5H, $tltSBW4 0 

**«KE**tTV^*JiE«»«3 0fclD!»LTfflilt»J* 
S3 3 0^Sr^*#afcSV>^iaurf^$ii:^r 
fe, 1212 GK:^i-<£ 5Cs ffi(M84 1 «:*UfcB llz 

[0 0 3 1 ] S«t»*l3 3*«iaPNB«: 

- h 5° C/m i nS«^m^«(HH«S:±#**5 4: 

3oo° c-35o° c^jnsR^ass: l^ppflsa 



£\ #«ni>*r3jS*»i-5JiJt («itf8 0° C-l 2 
0° CiS) ICj|^UT*aiBi>ttfe»ilS*6i* 

[0 0 3 2] £<blw, f»n^fflv^S^(7)J:9(: 



^ Wi 3 3*rWlllrjBflHi-a^fc*<ffllWB4 15: 

# ®^X^^,^ (National Electrical ManufacturersAs 
sociation:NEMA)^FR-4l^ffi^i-^)S«) «£Srffl^ 

[0033] tz?>x\ ±&<omifc<DMBx^ &mm 
io mmmz¥mi£^yy'&&mvtcmmmm^\,^xffiw 

[0 0 3 4] |KI3^, H8£SSr/^y 4r—5Aft Lfc*& 
<Dj&mtmm\z s 4*WL\-fX*m>W^y7'2 0 

[0 0 3 5] *fc, ASy-jr— ^tUfc3iaS*4Ett, BG 
A (Ball Grid Array) Wigfo 5 1/ ^tt C S P (Chip Size Pa 
ckage)tt*££ftT»D, EMSeO^Mf^T' 

[0 0 3 6] I^^frf 5 /7 P 2 O^^g^hfcEIS 

5 0 Sfete, ^y^— ^«r»rit-J-5»Jh«B«'7 2«*.tf 

IB* ^*»IB^ffo»IB«^*fr^5'^2 0 iEj» 
S^6 0^^—/^^ ^^SttTBr^JI^RIw^^Six 

■So 

[0 0 3 7] l^j:5^ ^y-Jr— ^-fb**tfc*SKS* 
Sr^fi£i-5»-&Jrt, *i*fy^2 0<7)[E]g&®2 1 <h 

40 %zm&m § ocd^i/ vmj&m e 2 1 <Dfniz&gm 74* 

[0038] H4tt, mmm^^^^-^t-r^m^ 
^^>^m^mm\^x^m^^y2 o<o/<y K22± 

i:Au (4k) ^^2 5 Sr^i-^^ffiSr^LTVNS 0 
5lC**fr^^7 p 2 0^<y K2 2±HAu/^7 P 2 5 

fe»*LT*JiElia6«3 0i:«Kb-Ct>A<, 
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0<Os<y K2 2±fc±»^*ft^*lH/Stt^««: 

[0 0 3 9] B4 A\Z7frt& 9 Iw, s//2 0^> 

0SSS2 1 (w^^ft/cT/u^^^ACO/^^ K2 2_hfc 
14, ?>f.ir— *V^>^S; : £fiJfflbT0 4 Bf^-TJ; 

9i:Au/<y/2 5^Mt5 0 :©Au^y7 p 2 5(Z) 

[0 04 0] 05(1, !7^t-^>fW^i:tTM 

J**ffi«r*LT*5!K H5AC*tJ:5C*ttf7!)2 
5 1 (^lUl^^tt, Au !7^^2 5 2 (0y*.tfi*att 2 0 
M mgjt) Srai-fc«XZ>*B^ 2 5 3 *SKW"'fe*t"C^5 0 

^<^JW?\:2 5 3 £}fai-5Au y^ir 2 5 2<D9g$$\Z h . 
— (0*HtT) iaoTAu^2 5 4!rf^t 
£ 0 :^Au^2 5.4 Sr^NMfc^^:?^ 0£>/^;y K 
2 2ll:tllfcO^ BIS BlZ^jk-TX oK&fQAUfa 

^Sr^T, ^5/K2 2iAu^-^2 5 4^gt 

So -ttf>^ ^r-^t: 0 ^ y 2 5 1 SrfS^f^CO^PP B^r^i- 20 

5i:*iwAu!7>Y-^2 5 2 fcB^SriD.KLT, El 
5 CiwTFi-J; 5 tw/<^y K2 2 fc Au^«-/U2 5 4 

5, Au/<y/2 5S:^tsrt^#5o 

[0 0 4 1] ft*3, 0 5 Dl-^i-J: **>v<25 

2 5<^iSSS:*S— ^fti-Sr t^#5 0 ^<Dfc£>, ^ 30 
^2 5 Sr«tH^Ej»*« 6 0 ±(D7>h*6 1 
[0 0 4 2] 3=fc, ±»<D»^^»4^*^— *s«WfSix 

TO * 5/ ^ic^f y £ lit ^ /^/^Mt 

Jgj*bfc^>*>, K2 2 0fitgco^^- h l^i/^ HJK# 
SsiWSffeJ&afcioTltHJS^fc^y K2 2±Klf4, 40 
So 7* hi/^ h^iit^: 9 

[0 0 4 3] SbJ-, tfftf77 P 2 0^>'!lnyStS 

[0 0 4 4] tfctr, e**«6 0O— ;&(0fl6K:H\ 0 4 
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fitfitr^v K6 l SrJ&fc-t-a. ^^^^^2 

jg#*flsK i-ftfo'feinjfctoaKio-rwsi-t-sPNB^ 

[0 0 4 5] H4Dl^i-±5 tw**#^5'^2 

OtDlnJEg® 2 1 <b idi&ftS^ 6 0 60^ V K»JSfcffi6 2 
faS-fcrii:*^ EM£K 6 0 ©7 ^ K 6 1 ±C**# 
2 O0gf^Au/^7 P 2 5Sr«B"e#5± 51- 

[0 0 4 6] ^tod^l **ftf7 7 p 2 0S:E»StS6 0 

twJE*LT. (10 0° C— 2 0 0° Cgfill 

i5 AuSI^i^T, 04 Eic^i-J: 5 
^y^2 OOAu/^2 5 £K*ji£;E6 0^?/ K5 
l.SrSEjRi-5o r<£><fc pdbT, y 2 0 E 

5/ ^ 2 0 fc ElftS« 6 0 OSMJEtt, A g S n i4/u 
fc-^A g *-7 4 5^CfflV^fc*«tt»«»*>SlM4»* 

[0 0 4 7] Jfcfc, 0 4 F tr^-T ± 5 tw, sK y W ^ K«f 

/ig«js<D^itaj«" 7 os;ji^TEi»»E6 otmsnt 

i«6 0 ^AD^ UTfflBt»jaUi 6 4 OOT5r±^ bfc «t 
5J3l»«l#**>aVM4*mbTW****r £T\ 1214 

[0048] Z(D£?\Z tt^W 7 4 G>7gj6ftj&*SSf b 
fc<b^^{4, l4HStJ: 5 ^itBBt* 7 0O*MB!l 

^b, Sfet»»4SrrtlJiS-fr5 0 

[0 0 4 9] 04 J \Z7jk-t£ 5 i-s ia»S«6 

0<D^>- K?^J*®6 2 if4aSffl!l<7>ffi^#— ^te^Jfe-^PP 
WJj£*>5VM4p«/u N^^S^rJ; «9 f4A>fc^— /U6 5 

[0 0 5 0] Sfc, »JhSB«*7 2 i: bTf47>r 5— ^ 
14, *»*^>T/^$^«jsc5-fe9 5 s/^»**>5VM4 

' [0051] ±SBoiWio»j»"er4* ^^2/ 

7 p ?^ia^s^g±^^g:«bT^g$tIhSr^Tv^^s«^^ 
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f y r±i:aiS{f|liHlt t y <r-^t:t S c i: I: i [0 0 5 9] ftfc, MS^fcCu*ft«8 9tft»t 
9 n ^Wfl^y^ttaSclHlDlM' £tLfcC S P (Chi *i»9xA-8 0 JbKlS i02H^SOG 

p Size Package) Sr^tS^ittf 5 o %£<Ds< y 3 ^jRSrJgj*"*-* h <0 t LTfc&V\> 

[0052] H6ttcsp^kufc*&<o«ij*S:*L"r*3 I: M\ ^5, KSB9 o s-^p-r^fc^^^^f 1 ^ 

ft^ABi^Srfif 5fc*0^y K2 2 jWgj*S*bSi:# [0 0 6 0] Cu»ft|8 K»9 0 ±\Z 

iz s I (7)/< K 2 2 ill iiA u /< y 7 s 2 4 ti /HE*Sfc*fc:,fc oT0 7 Gid^-Ti 5 fcttAyrt: 

[0 0 5 3] EI»S2 1±l:tt, MA.tf*H5 MtTB7Hl^t±5l^^»ftf ^^8 11: 

u/<^r2 4*««ai-5J:5K»rtS*t6._ rrT% 0' I^t5:i*-e#5 0 

gSS2 1 fcHftWiiollBJwttx ±3*bfcJ:5«wiD!fc*B« [0 0 6 1] ft*s, 7x7^ h^^^h^l» 

[0 0 5 4] :C0«t9^, *»ftfyy2 0OE1KS2 [0 0 6 2] ^ <D «fc 5 id* _bili^llJ£^flil:J:tb{i, 

[0 0 5 5] 0 7«rJBl*T±»^CSPfl:Lfc» Hi^fcigUfc<WrttSr»5^ 4r^-e#S 0 

-&<7>Siit*jfei:oVNTSiPJt-ao 0 7 All, ffl^CO** [0 0 6 3] 

9, ^ti^^-8 0(D[HlSgffi8 2l:teTA^ = ^ B5fc»lfti"S^*S±offill^*^^tB*«^S:R 

(D/^y F8 3*«»jjSS*b-C^5o :^yK8 3±CH It, Ei»S«±^^Wff^ y^SrH* Ufc^^>«ttS Sr 

7Btc*i"J:5^Au^^8 4SrJ&^;i-5o Sfc0 7 $§£:$-ti:T, y ^E]iSB5BI^22l»«* s 

Clc^i-J:9i:. SB6B8 2^«p#*i-5*t»S:** f^S^o :<0<t5l3i> S«t ^*ff^s/^.l3KBS 

[0 0 5 6] ^co^, EI7Dl:^-t-J;5l:, «3ti4»«B ^^SWIB^rioTSi^^^itJni^ffi** 
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